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BODY FRAME FOR MOTORCYCLE 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] 

This invention relates to a body frame for a motorcycle, on which an engine 
is mounted, including a main frame for supporting a front fork and rear arms. 
[0002] 

For example, a motocross motorcycle, from the viewpoint of its application, 
jumps down from high places to the road surface, which may cause a high shock 
load transmitted from the road surface to be applied to the body frame. This 
therefore requires the body frame to have high rigidity and strength against the 
shock load as well as to be lightweight. 
[0003] 

A body frame to meet such requirements may have improved rigidity and 
strength while having a cast or forged head pipe and a gusset formed as a unit in 
the viewpoint of weight reduction. In another type of body frame, a rear arm 
bracket has separate members, an upper half portion, which is a hollow casting, 
and a lower half portion, which is a forging, to be connected to each other. 
[0004] 

The conventional frame having the cast head pipe and gusset could 
establish a sufficient thickness for not only a certain part of the frame that 
requires high strength but also for the other part of the frame that does not 
require high strength. This may provide insufficient weight reduction effects of 
the frame. 
[0005] 

In addition, the frame having the forged head pipe and gusset results in 
increased manufacturing costs compared with the frame using the cast members. 
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The frame having the forged pipe and gussets further results in a problem of low 

flexibility in frame form and size. 

[0006] 

Using the above conventional frame, in which the rear arm bracket has 
separate members, an upper half portion, which is a hollow cast, and a lower half 
portion, which is a forged, to be connected to each other, results in problems of 
increased number of components and costs. In the viewpoint of reducing the 
number of components and the costs, the lower half portion may extend upward to 
be formed integral with the upper half portion. In this case, however, there may 
arise a problem of insufficient strength against a load applied to the upper half 
portion, resulting in a necessity of additional reinforcing members. Therefore, no 
cost reduction occurs. 
[0007] 

An advantage of the present invention made in view of the situations with 
the conventional frames described above is to provide a body frame for a 
motorcycle capable of ensuring rigidity and strength of the body frame while 
reducing the frame weight and the increased manufacturing cost, as well as being 
capable of improving flexibility in frame form and size. 

SUMMARY OF THE INVENTION 
[0008] 

A body frame for a motorcycle, on which an engine unit is mounted, 
includes a main frame for supporting a front fork and rear arms. The main frame 
has a reinforcing member, which is a forged product, provided in its portion that 
requires high strength against a shock load transmitted from a road surface and 
includes a pair of sidewalls and a connecting wall for connecting the sidewalls. 
The walls create spaces opened outward in cross-section such that the connecting 
wall has the external face positioned in the portion that requires high strength, 
which is, on the side where the highest stress occurs in cross -section. 
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[0009] 

The main frame includes a head pipe unit, which is made up of cast 
products, including a head pipe for supporting the front fork, and upper and lower 
gussets extending obliquely downward while widening to the rear of the vehicle 
from the head pipe. The reinforcing member is a down frame member including a 
lower head connected to the lower end of the head pipe and having a bearing seat 
and a down frame extending from the lower head along the lower edge of the lower 
gusset. The down frame covers the lower edge of the lower gusset from below and 
is the connecting wall with its external face facing downward and the sidewalls 
jointed to each lower edge of the lower gusset. 
[0010] 

The main frame includes a head pipe unit, which is made up of cast 
products, including a head pipe for supporting the front fork, and upper and lower 
gussets extending obliquely downward while widening to the rear of the vehicle 
from the head pipe. The reinforcing member is a tank rail member including an 
upper head connected to the upper end of the head pipe and having a bearing seat 
and a tank rail extending from the upper head along the upper edge of the upper 
gusset. The tank rail covers the upper edge of the upper gusset from above and 
has the connecting wall with its external face facing upward and the sidewalls 
jointed to each upper edge of the upper gusset. 
[0011] 

According to an embodiments of the present invention, the main frame 
includes a head pipe unit, which is made up of cast products, including a head pipe 
for supporting the front fork and upper and lower gussets extending obliquely 
downward while widening to the rear of the vehicle from the head pipe. The 
reinforcing member is a down frame member including a lower head connected to 
the lower end of the head pipe and having a bearing seat and a down frame 
extending from the lower head along the lower edge of the lower gusset. A tank 
rail member is provided that includes an upper head connected to the upper end of 
the head pipe and has a bearing seat and a tank rail extending from the upper 
head along the upper edge of the upper gusset. The down frame covers the lower 
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edge of the lower gusset from below and has the connecting wall with its external 
face facing downward and the sidewalls jointed to each lower edge of the lower 
gusset. The tank rail member covers the upper edge of the upper gusset from 
above and has the connecting wall with its external face facing upward and the 
sidewalls jointed to each upper edge of the upper gusset. 
[0012] 

The head pipe unit has an opening on the undersurface of the lower gusset. 
The down frame is so disposed to close the opening on the undersurface of the 
lower gusset and has the connecting wall with its external face facing downward 
and the sidewalls positioned at each edge of the opening on the undersurface. The 
edges of the sidewalls are welded to the lower gusset. 
[0013] 

The head pipe unit has each opening on the top surface of the upper gusset 
and the undersurface of the lower gusset. The down frame is so disposed to close 
the opening on the undersurface of the lower gusset and has the connecting wall 
with its external face facing downward and the sidewalls positioned at each edge 
of the opening on the undersurface. The edges of the sidewalls are welded to the 
lower gusset and the tank rail is so disposed to close the opening on the top 
surface of the upper gusset and have the connecting wall with its external face 
facing upward and the sidewalls positioned at each edge of the opening on the top 
surface. The edges of the sidewalls are welded to the upper gusset. 
[0014] 

A connecting portion is formed integrally with the head pipe unit to 
connect the rear portions of the upper and lower gussets to each other and a rear 
cushion bracket is formed integrally with the rear end of the upper gusset 
extending therefrom. 
[0015] 

The main frame includes a head pipe for supporting the front fork, a tank 
rail extending obliquely downward from the top of the head pipe towards the rear 
of the vehicle, a down frame extending downward from the bottom of the head pipe 
and a pair of left and right down tubes extending towards the rear of the vehicle. 
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The reinforcing member is a pair of left and right rear arm brackets interposed 
across the rear ends of the left and right down tubes with the rear end of the tank 
rail to connect them to each other and supporting the rear arms for up-down 
swinging. Each of the rear arm brackets is disposed such that a part of the 
connecting wall, which is adjacent to the connecting portion with the tank rail, has 
the external face facing the inner side in the vehicle's width direction. 
[0016] 

Each of the left and right rear arm brackets includes a lower half portion 
approximately vertically extending upward from each rear end of the left and 
right down tubes positioned with an interval in the vehicle's width direction when 
viewed in the longitudinal direction of the vehicle. An upper half portion obliquely 
extends in the inner side in the vehicle's width direction from the lower half 
portion towards the rear end of the tank rail positioned in the center of the 
vehicle's width direction. The upper half portion has the connecting wall with its 
external face facing the inner side in the vehicle's width direction and the lower 
half portion having the connecting wall with its external face facing outward. 
[0017] 

A connecting portion of the rear arm brackets to the tank rail is welded 
thereto such that the connecting wall has the external face facing the outer side in 
the vehicle's width direction. The connecting portion with the tank rail has a 
closed cross-section. 
[0018] 

The lower ends of the left and right rear arm brackets are connected to 
each other via an angular cylindrical cross pipe made of an extrusion extending in 
the vehicle's width direction. A work hole is formed through a portion to receive a 
fastening bolt for change pedals on the cross pipe. 
[0019] 

According to an embodiment of the present invention, the main frame 
includes a head pipe unit including a head pipe for supporting the front fork, and 
upper and lower gussets extending obliquely downward while widening to the rear 
of the vehicle from the head pipe. A pair of left and right down tubes are 
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connected to the lower end of the lower gusset and extending downward towards 
the rear of the vehicle. The reinforcing member is a down frame member 
including a lower head connected to the lower end of the head pipe and having a 
bearing seat and a down frame extending from the lower head along the lower 
edge of the lower gusset. A tank rail member includes the upper head connected 
to the upper end of the head pipe and a tank rail extending from the upper head 
along the upper edge of the upper gusset. Left and rear arm brackets are 
interposed across the rear ends of the left and right down tubes and the rear end 
of the upper gusset to connect them to each other. The down frame covers the 
lower edge of the lower gusset from below and has the connecting wall with its 
external face facing downward and the sidewalls jointed to each lower edge of the 
lower gusset and the tank rail. The tank rail member covers the upper edge of the 
upper gusset from above and has the connecting wall with its external face facing 
upward and the sidewalls jointed to each upper edge of the upper gusset. Each of 
the rear arm brackets is disposed such that a part of the connecting wall, which is 
adjacent to the connecting portion with the tank rail, has the external face facing 
the inner side in the vehicles width direction. 
[0020] 

The down frame has, at its lower end, a receiving portion provided with a 
mounting opening facing forward of the vehicle. Each of the left and right rear 
arm brackets has, at its lower end, a receiving portion provided with a mounting 
opening facing forward. Each of the left and right down tubes has its rear end 
attached to the receiving portion of the rear arm bracket from the front of the 
vehicle, and its front end attached to the receiving portion of the down frame from 
the front of the vehicle. The ends are welded to the respective receiving portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is a side view of a motorcycle on which a body frame as a first 
^embodiment of the present invention is mounted. 
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[0022] 

Fig. 2 is a perspective view of a main frame of the body frame. 

[0023] 

Fig. 3 is a perspective view of the main frame. 

[0024] 

Fig. 4 is a side view of the main frame. 

[0025] 

Fig. 5 is a perspective view of a head pipe unit of the main frame. 

[0026] 

Fig. 6 is a perspective view of the head pipe unit. 

[0027] 

Fig. 7 is a perspective view of a joint of a rear arm bracket of the main 

frame. 
[0028] 

Fig. 8 is a sectional front view of a head pipe of the head pipe unit. 

[0029] 

Fig. 9 is a sectional view of the head pipe unit taken along the line IX-IX in 

Fig. 4. 
[0030] 

Fig. 10 is a front view of a connecting portion of a down tube of the head 
pipe unit. 
[0031] 

Fig. 11 is a sectional view of the down tube taken along the line XI-XI in Fig. 

10. 

[0032] 

Fig. 12 is a bottom view of a linking part of a cross pipe with the rear arm 
bracket. 
[0033] 

Fig. 13 is a rear view of the rear arm bracket. 
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[0034] 

Fig. 14 is a side view of a main frame according to a second embodiment of 
the present invention. 
[0035] 

Fig. 15 is a front view of a connecting portion of a down tube of the main 

frame. 
[0036] 

Fig. 16 is a sectional view of a first reinforcing member of the main frame 
taken along the line XVTXVI in Fig. 15. 
[0037] 

Fig. 17 is a side view of a main frame according to a third embodiment of 
the present invention. 
[0038] 

Fig. 18 is a front view of a connecting portion of a down tube of the main 

frame. 
[0039] 

Fig. 19 is a sectional view of the down tube taken along the line XIX-XIX in 
Fig. 18. 
[0040] 

Fig. 20 is a sectional view showing an example of a variation of the head 
pipe unit. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0041] 

The embodiments of the present invention will be hereinafter described in 
reference to the appended drawings. 
[0042] 

Figs. 1 through 13 are explanatory views of a body frame for a motorcycle 
according to an embodiment (first embodiment) of the present invention. Fig. 1 is 
a side view of a motorcycle on which a body frame of the embodiment of the 
present invention is mounted. Figs. 2 and 3 are perspective views of a main frame. 
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Fig. 4 is a right side view of the main frame. Figs. 5 and 6 are perspective views of 
a head pipe unit. Fig. 7 is a perspective view of a joint of the rear arm brackets on 
their upper ends. Fig. 8 is a sectional front view of a head pipe. Fig. 9 is a 
sectional view of a gusset of the head pipe unit taken along the line IX-IX in Fig. 4. 
Fig. 10 is a front view of a connecting portion of the down tubes. Fig. 11 is a 
sectional view of the down tubes taken along the line XI'XI in Fig. 10. Fig. 12 is a 
bottom view of a connecting portion of a cross pipe. Fig. 13 is a rear view of the 
rear arm brackets. The terms, front and rear as well as right and left as used 
herein are meant as viewed from a rider seated on the motorcycle. 
[0043] 

In Fig. 1, a reference numeral 1 denotes a motocross motorcycle having a 
body frame 2, on which an engine unit 3 is mounted, including a main frame 2a for 
supporting a front fork 4 and rear arms 5, as well as a seat rail 2b and a seat 
pillar 2c for supporting a seat 6. 
[0044] 

The front fork 4 is pivotally supported by a head pipe 7 attached to the 
front end of the main frame 2a, allowing the front fork to be steered to the left or 
the right. The front fork 4 has a front wheel 8 pivotally supported at its lower end 
while having steering handle bars 9 fixed at its upper end. The rear arms 5 are 
pivotally supported for up -down swinging by left and right rear arm rackets 10, 
attached to the rear end of the main frame 2a. A rear wheel 11 is pivotally 
supported at the rear ends of the rear arms 5. 
[0045] 

A rear suspension is disposed between the rear arms 5 and the main frame 
2a. The rear suspension allows the rear arms 5 and the lower rear end of the 
main frame 2a to be linked to each other via a linkage 17 (see Fig. 12) while 
allowing the linkage 17 and the upper rear end of the main frame 2a to be linked 
to each other via a cushion unit 12. 
[0046] 

In a cradle formed with the main frame 2a, the horizontal engine unit 3 is 
mounted with its crankshaft 3a oriented in a vehicle width direction. The engine 
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unit 3 has a drive sprocket 13 fixed to its output shaft 3b. The drive sprocket 13 is 
connected to a driven sprocket 15 of the rear wheel 11 via a chain 14. Above the 
engine unit 3 or on the top of the main frame 2a, a fuel tank 16 is mounted. The 
seat 6 is mounted at the rear of the fuel tank 16. 
[0047] 

The main frame 2a includes a head pipe unit 21 including the head pipe 7, 
upper and lower gussets 20 extending obliquely downward while widening to the 
rear of the vehicle from the head pipe 7, a pair of left and right down tubes 22 
extending obliquely downward from the lower end of the lower gusset 20 towards 
the rear of the vehicle, left and right rear arm brackets 10 interposed between the 
rear ends of the respective down tubes 22 and the rear end of the upper gusset 20, 
and a cross pipe 26 for connecting the lower ends of the rear brackets 10 to each 
other. 
[0048] 

The head pipe unit 21 is made up of cast products such as AC4CH-T6. The 
left and right down tubes 22 are made up of extrusions such as A7N01-T6. The 
left and right rear arm brackets 10, the seat rail 2b and the seat pillar 2c are 
forged products such as A7N01-T6. 
[0049] 

The head pipe unit 21 is shaped like a hollow box having a pair of left and 
right vertical walls 21a with its front and rear end faces closed as well as its upper 
and lower end faces opened. The head pipe 7 includes an arcuate-shaped front 
end of the left and right vertical walls 21a. The upper and lower gussets 20 have 
the left and right vertical walls 21a extending obliquely downward in parallel with 
each other while widening to the rear of the vehicle from the head pipe 7. An 
angular cylindrical tension pipe (connecting portion) 20b is formed integrally with 
the upper and lower gussets 20 to connect their rear portions to each other. 
[0050] 

This results in an approximately triangular hole 20a formed at the rear of 
the upper and lower gussets 20. The inner periphery of the hole 20a is closed by 
an inner periphery wall 20g. 
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[0051] 

A rear cushion bracket 20c formed integrally with the upper rear end of 
the upper gusset 20 extends obliquely upward. The upper end of the cushion unit 
12 is pivotally supported with the rear cushion bracket 20c to which the front end 
of the seat rail 2b is connected. 
[0052] 

A pair of upper and lower supporting pieces 20d protruding rearward are 
integrally formed with a rear wall 20f of the tension pipe 20b. An ignition coil 23 
is attached between the supporting pieces 20d. An engine supporting portion 20e 
integrally formed with the undersurface of the rear cushion bracket 20c of the 
upper gusset 20 protrudes therefrom. The upper end of the engine unit 3 is 
supported via an engine bracket 24 fastened to the supporting portion 20e with 
bolts. A recess 7a is provided on the left side of the head pipe 7 to receive a head 
pipe of a wire cable 25 for the clutch, brake, throttle and the like. 
[0053] 

Reinforcing members are provided for plural portions of the main frame 2a 
that require high strength against a shock load transmitted from the road surface. 
In other words, the head pipe unit 21 has a down frame member 30 at its lower 
edge as a first reinforcing member, and a tank rail member 31 at its upper edge as 
a second reinforcing member. The left and right rear arm brackets 10 are made 
up of the third reinforcing members. The down frame member 30, the tank rail 
member 31 and the rear arm brackets 10 are each made up of a cast product such 
as A7N01-T6. 
[0054] 

As shown in Fig. 9, the down frame member 30 and the tank rail member 
31 mainly have their respective connecting walls 30a, 31a which extend like a 
band respectively along the undersurface and the top surface of the head pipe unit 
21, and left and right sidewalls 30b, 31b which obliquely extend from the opposite 
edges of the connecting walls 30a, 31a. Each space created by the connecting wall 
and the sidewalls is opened outward. 
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[0055] 

The down frame member 30 is formed into an U-shape in cross-section 
with the respective corners made by the connecting wall 30a, and the respective 
sidewalls 30b approximately perpendicular to each other. The down frame 
member includes a lower head 30c for covering the undersurface of the head pipe 7, 
and a down frame 30d extending from the lower head 30c along the undersurface 
of the gusset 20. 
[0056] 

The down frame member 30 has the connecting wall 30a formed thicker 
towards the lower head 30c and thinner towards the lower end of the down frame 
30d. The down frame member 30 includes the connecting wall 30a which closes 
the opening on the undersurface of the head pipe unit 21, and the left and right 
sidewalls 30b attached to the outer side of the vertical walls 21a. The left and 
right sidewalls 30b have the edges 30b' rigidly jointed to the vertical walls 21a via 
build-up welds 32a. 
[0057] 

The U-shaped down frame member has small circular corners on each side 
to avoid stress concentration. The down frame 30d may adopt various shapes for 
its end. They include, for example as shown in Fig. 20, a slightly-protruding base 
end 30b" of the sidewall 30b from the connecting wall 30a, and as shown by the 
dashed lines in Fig. 20, the arc-shaped projection 30a' on the outer side of the 
connecting wall 30a. 
[0058] 

The tank rail member 31 is generally formed into a Oshape in cross- 
section by connecting the connecting wall 31a with the left and right sidewalls 31b. 
The tank rail member includes an upper head 31c for covering the top surface of 
the head pipe 7, and tank rail 31d extending from the upper head 31c along the 
top surface of the upper gusset 20. The fuel tank 16 is mounted across the tank 
rail 3 Id. The fuel tank 16 has a tunnel-like recess (not shown) at its bottom 
through which the tank rail 31d can be inserted. The Oshaped tank rail 31d 
allows an increase in fuel capacity of the fuel tank 16. 
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[0059] 

The tank rail member 31 has the connecting wall 31a formed thicker 
towards the upper head 31c and thinner towards the rear end of the tank rail 31d. 
The tank rail member 31 includes the connecting wall 31a which closes the 
opening on the top surface of the head pipe unit 21, and the left and right 
sidewalls 31b attached to the outer side of the vertical walls 21a. The left and 
right sidewalls 31b have the lower edges 31b' rigidly jointed to the vertical walls 
21a via build-up welds 32b. The head pipe unit 21 has its upper and lower 
openings closed by the tank rail member 31 and the down frame member 30, 
respectively, while being supported by the members 31, 30. 
[0060] 

The down frame member may adopt the same shape in cross-section as 
that designed for the tank rail member, while the tank rail member may adopt the 
same shape in cross-section as that designed for the down frame member. 
[0061] 

The upper and lower heads 31a, 30a, as shown in Fig. 8, are provided with 
a steering shaft through holes 31e, 30e, respectively, in which bearing seats 3 If, 
30f each having a diameter larger than those of the through holes 31e, 30e are 
formed in a stepped manner. Bearings 34, 33 are attached to their respective 
bearing seats 31f, 30f. A steering shaft 35 inserted into the head pipe 7 is 
supported by the bearings 34, 33. 
[0062] 

The left and right front forks 4 are fixed to the steering shaft 3 via upper 
and lower brackets 37, 36. The steering handlebars 9 are fixed to the upper 
bracket 37 via handlebar crowns 37a, 37a. 
[0063] 

The down frame member 30 is provided such that the external face A of 
the connecting wall 30a is positioned in a portion of the head pipe unit 20 that 
requires high strength, that is, on the side where the highest stress occurs. In 
other words, the external face A is oriented to face outward (downward) when 
viewed in cross-section. The tank rail member 31 is in turn provided such that the 
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external face B of the connecting wall 31a is positioned in a portion of the head 
pipe unit 20 that requires high strength, that is, on the side where the highest 
stress occurs. In other words, the external face B is oriented to face outward 
(upward). 
[00641 

The left and right angular cylindrical down tubes 22 have tilting portions 
22a continued from the lower end of the down frame 30d of the down frame 
member 30, which obliquely extend downward separately to the left and right, and 
horizontal portions 22b extending rearward from the lower end of the tilting 
portions 22a approximately in the horizontal direction. The tilting portions 22a 
have a pair of left and right engine brackets 40. The horizontal portions 22b also 
have a pair of left and right engine brackets 41. These engine brackets are 
individually jointed to each corresponding portion by welding. The engine unit 3 
has the front wall and connecting wall which are supported via supporting bolts 
42 fastened across the left and right engine brackets 40, 41 (see Fig. 11). 
[0065] 

The lower end of the down frame 30d is separated into two portions, left 
and right receiving portions 30g, which are formed integral therewith. As shown 
in Fig. 10, the receiving portions 30g have mounting openings 30h facing forward 
of the vehicle, which include a rear piece 30i, left and right inner pieces 30j, and 
left and right outer pieces 30k. 
[0066] 

Left and right receiving portions 10a are formed at the lower ends of the 
left and right rear arm brackets 10. As shown in Fig. 12, each receiving portion 
10a has a mounting opening 10b facing forward of the vehicle, which includes an 
inner piece 10c, and upper and lower pieces lOd, lOe. The left and right down 
tubes 22 have the horizontal portions 22b with their rear ends attached, from the 
front of the vehicle, to the receiving portions 10a of the rear arm brackets 10, as 
well as the tilting portions 22a with their front ends attached, from the front of the 
vehicle, to the receiving portions 30g of the down frame 30d. The rear and front 
ends are welded to the respective receiving portions 10a, 30g. 
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[0067] 

The lower ends of the left and right rear arm brackets 10 are welded to 
each other via the angular cylindrical cross pipe 26 made of an aluminum 
extrusion extending in the vehicle's width direction. A pair of left and right bosses 
26a protruding rearward of the vehicle are formed integrally with the rear wall of 
the cross pipe 26. The link arms 17a of the linkage 17 are rotatably supported by 
the left and right bosses 26a (see Fig. 12). 
[0068] 

A work hole 26b is formed through a portion to receive a fastening bolt (not 
shown) for change pedals on the cross pipe 26. Inserting a fastening tool (not 
shown) into the work hole 26b from below the vehicle to loosen the fastening bolt 
allows angle adjustments to mount the change pedals (not shown). 
[0069] 

Each of the left and right rear arm brackets 10 is made up of the third 
reinforcing member, which is a cast product. The rear arm brackets include, as a 
unit, lower half portions 10c extending approximately vertically upward from the 
left and right down tubes 22, when viewed in the longitudinal direction of the 
vehicle, and upper half portions lOd extending obliquely inward in the vehicle's 
width direction from the upper ends of the lower half portions 10c. 
[0070] 

The left and rear arm brackets 10 are individually formed into an 
approximately U-shape in cross-section, each including the connecting wall lOe 
extending in the vertical direction generally like a band, and the front and rear 
sidewalls lOf obliquely extending from the front and rear edges of the connecting 
wall lOe, respectively. Plural ribs lOg are integrally formed at predetermined 
intervals in the longitudinal direction between the connecting wall lOe and each of 
the sidewalls lOf. 
[0071] 

The middle of the lower half portion 10c in the vertical direction is 
provided with a cylindrical recess lOh protruding inward of the vehicle from the 
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connecting wall lOe. A pivot shaft 45 fastened between the left and right recesses 

lOh allows the rear arms 5 to swing up and down. 

[0072] 

The connecting wall lOe is provided on the outer side of each upper half 
portion lOd at its upper end where a ring flange lOi is provided. The vertical 
walls 21a of the upper gusset 20 is provided with a recess 21b into which the 
flange lOi is attached. The outer periphery of the flange lOi is welded to the 
vertical wall 21a. Thus, a connecting portion of the rear arm brackets 10, that is, 
the upper ends of the rear arm brackets 10 with the upper gusset 20 has a closed 
cross-section. 
[0073] 

Each of the left and right rear arm brackets 10 has the connecting wall lOe 
with its external face C facing the inner side of the vehicle on its upper half 
portion lOd, and the connecting fall lOe with its external face C facing the outer 
side of the vehicle on its lower half portion 10c. The flanges lOi are provided such 
that the connecting wall has the external face C facing the outer side of the vehicle. 
This allows the curved portion of each upper half portion lOd to have the 
connecting wall with its external face C positioned in a portion of the rear arm 
bracket 10 that requires high strength, that is, on the side where the highest 
stress occurs. Each of the recesses lOh has the connecting wall with its external 
face C facing the inner side of the vehicle. 
[0074] 

A description will next be made of the functions and effects of the 
embodiment of the present invention. 
[0075] 

In the body frame of the embodiment of the present invention, the head 
pipe unit 21 includes the down frame member 30, which is a forged product 
formed into a U-shape in cross -section, jointed to the lower edge of the lower 
gusset 20, and the tank rail member 31, which is also a forged product formed into 
a Oshape in cross-section, jointed to the upper edge of the upper gusset 20, in a 
portion that requires high strength. Each of the members 30, 31 has the 
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connecting wall with its external face A or B facing outward in a portion of the 
head pipe unit 21 that requires high strength, that is, on the side where the 
highest stress occurs. This allows a shock load transmitted from the road surface 
to be received by the down frame member 30 and the tank rail member 31, so that 
the head pipe unit 21 can ensure rigidity and strength for its portion that requires 
high strength. 
[0076] 

This accordingly allows the upper and lower gussets 20 to have openings 
on its top surface and undersurface, resulting in a weight reduction of the head 
pipe unit 21 and facilitated forging process thereof. 
[0077] 

More specifically, the down frame member 30 includes the lower head 30c 
jointed to the undersurface of the head pipe 7, and the down frame 30d extending 
from the lower head 30c along the lower edge of the lower gusset 20. This 
therefore ensures rigidity and strength against a shock load acting on the lower- 
face connecting portion of the head pipe 7 to the lower gusset 20. In other words, 
the motorcycle jumps down from high places to the road surface, which causes the 
front and rear wheels 8, 11 to rebound. This results in a high tensile load applied 
adjacent to the connecting portion of the head pipe 7 to the lower gusset 20, which 
may be received by the high-strength down frame member 30. 
[0078] 

The down frame member 30 is formed into a U-shape in cross-section, 
allowing an increase in cross-section of the connecting wall 30a, and accordingly 
an increase in section module as well as a decrease in tensile stress. 
[0079] 

The lower head 30c is provided with bearing seats 30f so that the high- 
strength down frame member 30 can support a front fork 4, thereby enhancing 
rigidity and strength for supporting the front fork 4. 
[0080] 

The tank rail member 31 includes the upper head 31c jointed to the top 
surface of the head pipe 7, and the tank rail 30d extending from the upper head 
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31c along the upper edge of the upper gusset 20. This can ensure rigidity and 
strength for a load applied to the upper-face connecting portion of the head pipe 7 
to the upper gusset 20. In other words, as described above, the motorcycle jumps 
down, which causes the front and rear wheels 8, 11 to rebound. This results in a 
compression load acting on the upper-face connecting portion of the head pipe 7 to 
the upper gusset 20, which may be received by the tank rail member 31. The head 
pipe unit 21 is interposed between the down frame member 30 and the tank rail 
member 31, thereby enhancing rigidity and strength of the entire head pipe unit 
21. 

[0081] 

The down frame member 30 and the tank rail member 31 are disposed 
such that the connecting walls have the external faces A, B facing the outer side of 
the vehicle, while the sidewalls 30b, 31b are attached to the outer side of the 
vertical walls 21a. The sidewalls 30b, 31b have edges 30b' 31b' jointed to the 
vertical walls 21a via build-up welds. This can ensure welding strength of the 
down frame member 30 and the tank rail member 31 to the head pipe unit 21. 
The welded portions of the down frame member 30 and the tank rail member 31 
are apart from the external faces A, B of the connecting walls. This can prevent 
the highest stress from acting on the welded portions. 
[0082] 

In the embodiment of the present invention, the upper and lower gussets 
20 have the angular cylindrical tension pipe 20b formed at their rear ends, the 
rear cushion bracket 20c extending obliquely upwards towards the rear, a pair of 
supporting pieces 20d, and the engine supporting portion 20e, all formed 
integrally as a unit. This can reduce the frame weight as well as the number of 
components and the cost. 
[0083] 

In the embodiment of the present invention, the left and right rear arm 
brackets 10 are made up of the third reinforcing members, which are forged 
products. Also each of the rear arm brackets 10 has the connecting wall with its 
external face C provided on the side where the highest stress occurs. This can 
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ensure rigidity and strength against a shock load transmitted from the road 
surface. In other words, the recesses lOh for pivotably supporting the rear arms 5 
have each connecting walls with its external face C facing the inner side of the 
vehicle. This therefore ensures rigidity and strength against a shock load applied 
from the rear wheel 11 via the rear arms 5. The plural ribs lOg are integrally 
formed at predetermined intervals between the connecting wall lOe, and the front 
and rear sidewalls lOf, enhancing rigidity and strength of the rear arm brackets. 
[0084] 

In the embodiment of the present invention, the left and right rear arm 
brackets 10 have the upper half portions lOd obliquely extending inward to the 
center or the upper gusset 20 from the left and right down tubes 22 provided with 
a sufficient interval there between. Also, the upper gusset 20 has the rear cushion 
12 connected to its rear end. A high shock load from the motorcycle jumping down 
to the road surface from high places is applied to the obliquely-extending upper 
half portion lOd in the direction that it is pulled up. Accordingly, a high tensile 
load acts on the upper half portion lOd on its inner side of the vehicle. In the 
embodiment of the present invention, the connecting wall lOe has the external 
surface C facing the inner side of the vehicle so that the high tensile load may be 
received. 
[0085] 

Each lower half portion 10c has the connecting wall with its external face , 
C facing the outer side of the vehicle. This allows a rider to avoid discomfort when 
holding the lower half portions 10c between his/her legs. 
[0086] 

The lower ends of the left and right rear arm brackets 10 are connected to 
each other via the angular cylindrical cross pipe 26 made of an aluminum 
extrusion. The work hole 26b is formed through a portion to receive the fastening 
bolt for the change pedals on the cross pipe 26. This ensures a required strength 
of the cross pipe 26 while reducing the weight thereof. Furthermore, this can 
facilitate the adjustments in angle to mount the change pedals. 
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[0087] 

In the embodiment of the present invention, the head pipe unit 21 includes 
the down frame member 30, as the first reinforcing member, jointed along its 
undersurface, the tank rail member 31, as the second reinforcing member, jointed 
along its top surface and the rear arm brackets 10 as the third reinforcing member. 
Therefore, a portion of the main frame 2a that requires the highest strength is 
generally enclosed by the three types of reinforcing members, which reduces the 
frame weight while further enhancing rigidity and strength of the entire main 
frame 2a. 
[0088] 

In the embodiment of the present invention, the down frame member 30 
has the receiving portions 30g divided in two with each provided with the 
mounting opening 30h facing forward of the vehicle. Each of the left and right 
rear arm brackets 10 has, at its lower end, the receiving portion 10a including the 
mounting opening 10b facing forward of the vehicle. Each down tube 22 has the 
horizontal portion 22b welded, from the front of the vehicle, to the receiving 
portion 10a of the rear arm bracket 10, as well as the tilting portion 22a welded, 
from the front of the vehicle, to the receiving portion 30g of the down frame 30d. 
This allows further accurate and easy assembly of the down tube 22, enhancing 
workability. 
[0089] 

Figs. 14 through 16 are explanatory views of a body frame according to a 
second embodiment of the present invention. In the drawings, the same reference 
numerals as those in Figs. 2 and 10 show the same parts or equivalent parts. 
[0090] 

In the second embodiment of the present invention, a down frame member 
30 is separated from its lower end into left and right extending portions 301 
formed integrally therewith and continuously extending toward the rear of the 
vehicle. 
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[0091] 

Each extending portion 301 has plural ribs 301a formed integrally between 
the connecting wall 30a, and the left and right sidewalls 30b while having, at its 
lower end, a receiving portion 301c including a mounting opening 301b facing 
forward of the vehicle. An engine bracket 301d is formed integrally with each 
extending portion 301. 
[0092] 

Left and right down tubes 22 each have a straight tilting portion 22a 
welded to the receiving portion 301c. 
[0093] 

In the second embodiment of the present invention, the down frame 
member 30 is separated from its lower end into the left and right extending 
portions 301 formed integrally therewith and continuously extending toward the 
rear of the vehicle. Accordingly, this can further enhance the frame strength by 
the extending portions 301. The engine brackets 301d are formed integrally with 
the extending portions 301, reducing the number of components. 
[0094] 

Figs. 17 through 19 are explanatory views of a body frame according to a 
third embodiment of the present invention. In the drawings, the same reference 
numerals as those in Figs. 2 and 10 show the same parts or equivalent parts. 
[0095] 

The third embodiment of the present invention illustrates that a down 
frame member 30 has an approximately sector-shaped reinforcing portion 302 
formed integrally with its lower end, and the reinforcing portion 302 is provided 
with a pair of left and right receiving portions 302a. The center of the reinforcing 
portion 302 is displaced from the vehicle center line "a" towards one side in the 
vehicle's width direction. An engine unit 3 is mounted along a cylinder axis "b" 
tilting towards the front of the vehicle. 
[0096] 

The reinforcing portion 302 has approximately triangular ribs 302b formed 
integrally with a connecting wall 30a, and left and right sidewalls 30b. The tilting 
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portions 22a of the down tubes 22 are welded to each receiving portion 302a. As 
shown in Fig. 18, the upper end of the left down tube 22 is bent inwards of the 
vehicle while the right down tube 22 is formed in a straight line. A gusset 20 has 
a supporting piece 20d for supporting engine auxiliaries formed integrally with 
the inside of the hole 20a. 
[0097] 

In the third embodiment of the present invention, a first reinforcing 
member 30 has a sector-shaped reinforcing portion 302 formed integrally with its 
lower end. Accordingly, this can further enhance the frame strength by the 
reinforcing portion 302. 
[0098] 

According to an embodiment of the present invention, a body frame for a 
motorcycle is provided, in which the main frame has a reinforcing member, which 
is a forged product formed in a C-shape in cross section and a U-shape in cross- 
section, provided in its portion that requires high strength such that the 
reinforcing member has the connecting wall with its external face positioned in 
the portion that requires high strength, that is, on the side where highest stress 
occurs in cross- section. This allows a shock load transmitted from the road 
surface to be received by the connecting wall of the reinforcing member, thereby 
ensuring rigidity and strength for the portion of the main frame that requires high 
strength. Therefore, the other portion that does not require high strength does 
not have to be unnecessarily thick, resulting in a reduced frame weight. 
[0099] 

The reinforcing member is a down frame member jointed to the 
undersurface of the head pipe and extending along the undersurface of the lower 
gusset to be jointed to the lower gusset, which has the connecting wall facing 
downward. This therefore ensures rigidity and strength against a high shock load 
applied adjacent to the lower-face connecting portion of the head pipe to the lower 
gusset. In other words, the motorcycle jumps down from high places to the road 
surface, which causes the front and rear wheels to rebound. This results in a high 
tensile load acting on the lower-face connecting portion of the head pipe to the 
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gusset, and accordingly, the highest tensile stress occurs on the undersurface of 
the connecting portion. However, in the present invention, the reinforcing 
member has the connecting wall with its external face positioned on the side 
where the highest stress occurs. This allows the high tensile load to be received by 
the high-strength reinforcing member. 
[0100] 

The lower head is provided with bearing seats so that the high-strength 
reinforcing member can support the front fork, thereby enhancing rigidity and 
strength for a portion that requires high strength. 
[0101] 

The head pipe unit is made up of casting products, thereby ensuring 
required strength while reducing the weight of the head pipe unit as well as 
improving flexibility in unit form and size. 
[0102] 

The reinforcing member is a tank rail member jointed to the top surface of 
the head pipe and extending along the top surface of the upper gusset to be jointed 
to the upper gusset, which has the connecting wall facing upward. This therefore 
ensures rigidity and strength against a high shock load applied adjacent to the 
upper-face connecting portion of the head pipe to the upper gusset. In other words, 
the motorcycle jumps down from a high places to the road surface, which causes 
the front and rear wheels to rebound. This results in a high compression load 
acting on the upper-face connecting portion of the head pipe to the gusset, and 
accordingly the highest compression stress occurs on the top surface of the 
connecting portion. However, in the present invention, the reinforcing member 
has the connecting wall with its external face positioned on the side where the 
highest stress occurs. This allows the high compression load to be received by the 
high-strength reinforcing member. 
[0103] 

According to an embodiment of the present invention, the down frame 
member and the tank rail member are jointed to the lower gusset and the upper 
gusset of the head pipe unit, respectively, and the head pipe unit is interposed 
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between the reinforcing members on its undersurface and top surface. This 
further enhances the rigidity and strength of the entire head pipe unit. 
[0104] 

An opening of the head pipe unit on the lower gusset is closed by welding 
the down frame member as the reinforcing member thereto. Also, an opening on 
the upper gusset is closed by welding the tank rail thereto. Accordingly, this can 
further reduce the weight of the head pipe unit by the openings and ensure 
required strength. The reinforcing member to be welded is so disposed as to have 
the connecting wall with its external face facing outwardly and each sidewall with 
its edges positioned at the opening edges of the upper and lower gussets and 
welded to the wall of the gusset. This allows the welded line to be positioned 
apart from the external face of the connecting wall of the reinforcing member or 
the side where the highest stress occurs, thereby preventing the highest stress 
from acting on the welded portion. 
[0105] 

The connecting portion and the rear cushion bracket are formed integrally 
with the head pipe unit. This can reduce the number of components and the cost. 
[0106] 

The left and rear arm brackets are made up of reinforcing members and 
each of the reinforcing members has the connecting wall with its external face 
positioned on the side where the highest stress occurs. This can ensure rigidity 
and strength against a high load applied to the rear arm brackets. In other words, 
a high load acting on the rear cushion results in a high tensile load applied to the 
upper portion of the rear arm bracket for which the external face of the connecting 
wall of the rear arm bracket, which is made up of the reinforcing member, is 
provided in the present invention so that the required rigidity and strength can be 
ensured. 
[0107] 

The rear arm bracket has the connecting wall with its external face facing 
the inner side of the vehicle on its upper half portion and facing the outer side of 
the vehicle on its lower half portion. This can ensure the required rigidity and 
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strength on the upper half portion while ensuring the rider' s comfort when 

holding the lower half portions between his/her legs. 

[0108] 

In other words, in the present invention, the rear arm bracket has the 
upper half portion obliquely extending inwards to the center or the tank rail from 
each of the left and right down frames provided with an interval in the vehicle 
width direction. A high load acting on the rear end of the tank rail via the cushion 
unit results in a load applied to the obliquely-extending upper half portion in the 
direction that it is pulled in straight. Accordingly, high tensile stress occurs on 
the inner side of the rear arm bracket, which may be withstood by the external 
face of the connecting wall provided thereon in the present invention. 
[0109] 

A rider holds the lower half portions between his/her legs to maintain the 
driving posture. In the present invention, each of the lower half portions has the 
connecting wall with its external face facing outward, which allows preventing the 
rider' s discomfort. 
[0110] 

A connecting portion of the rear arm brackets to the tank rail is provided 
with the connecting wall having the external face facing outward. This results in 
a box-shaped closed cross-section formed in the connecting portion of the rear arm 
brackets to the tank rail, thereby enhancing rigidity and strength thereof. 
[0111] 

Also, the lower ends of the left and right rear arm brackets are connected 
to each other via a cross pipe made of an extrusion. A work hole is formed through 
a portion to receive the fastening bolt for the change pedals on the cross pipe. This 
ensures the required strength of the cross pipe while reducing the weight thereof. 
Furthermore, this can facilitate the adjustments in the angle to mount the change 
pedals. 
[0112] 

The reinforcing members including the down frame member and the tank 
rail member are welded along the undersurface and the top surface of the head 


25 


pipe unit, respectively, and the down tubes and the tank rail member are jointed 
via the additional reinforcing members or the rear arm brackets. The three types 
of reinforcing members can generally enclose a portion of the main frame that 
requires the highest strength, thereby reducing the frame weight and enhancing 
the rigidity and strength of the entire main frame. 
[0113] 

Further, the down frame member has a receiving portion provided with a 
mounting opening facing forward of the vehicle. Each of the left and right rear 
arm brackets has a receiving portion provided with a mounting opening facing 
forward. Each of the down tubes has its rear end attached to the receiving portion 
of the rear arm bracket from the front of the vehicle, and its front end attached to 
the receiving portion of the down frame from the front of the vehicle. The ends are 
welded to the respective receiving portions. This allows more accurate and easier 
assembly of the down tubes, thereby enhancing workability. 
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